Claims 



[cl ] A physical vapor deposition apparatus comprising: 

a coating chamber; 

means for providing at least two passages through which at least two materials 
are fed into the coating chamber, at least a first of the materials having a 
composition with a higher vapor pressure than a second of the materials; 
means for melting the first and second materials to form molten pools thereof, 
the melting means being operable to melt the first and second materials at 
different rates; and 

means for suspending an article within the coating chamber, the suspending 
means transporting the article within the coating chamber relative to the two 
molten pools so as to deposit a coating on the article with a controlled 
H composition that is a mixture of the first and second materials. 

Q 

?ll[c2] A physical vapor deposition apparatus according to claim 1 , wherein the 

feW providing means is a crucible in which the two passages are defined. 

m 

?r%[c3] A physical vapor deposition apparatus according to claim 1 , wherein the melting 

^ means comprises an electron beam or a laser beam. 

if! 

yJc4] A physical vapor deposition apparatus according to claim 1 , wherein the melting 

Mj means is a single electron beam that is sequentially projected on each of the 

Of 

HI first and second materials. 

fc5] A physical vapor deposition apparatus according to claim 1 , wherein the melting 

means projects a first electron beam on the first material and a second electron 
beam on the second material. 

[c6] A physical vapor deposition apparatus according to claim 1 , wherein the two 

materials are in the form of ingots. 

[c7] A physical vapor deposition apparatus according to claim 1 , wherein the first 

material is in the form of an ingot and the second material is in the form of a 
wire. 

[c8] 

A physical vapor deposition apparatus according to claim 1 , wherein the first 
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material comprises beta-NiAI. 



a 



[c9] A physical vapor deposition apparatus according to claim 8, wherein the first 

material further comprises at least one element chosen from the group 
consisting of chromium, titanium, tantalum, silicon, gallium, calcium and iron. 

[cl 0] A physical vapor deposition apparatus according to claim 8, wherein the first 

material further comprises chromium. 

[cl 1 ] A physical vapor deposition apparatus according to claim 8, wherein the second 

material is chosen from the group consisting of zirconium, hafnium, yttrium 
and cerium. 

[cl 2] A physical vapor deposition apparatus according to claim 1 , wherein the second 

" material is chosen from the group consisting of zirconium, hafnium, yttrium 

I 

and cerium. 



Ul[cl 3] An electron beam physical vapor deposition apparatus comprising: 

SI ■ 
jg a coating chamber; 

a crucible having at least two passages through which at least two materials are 



5* si? 

a; 

Cl fed into the coating chamber, a first of the two materials being an ingot of a 



beta-NiAI alloy containing chromium, a second of the two materials comprising 
at least one element chosen from the group consisting of zirconium, hafnium, 

Cl ■ 

|y yttrium and cerium, such that the first material has a higher vapor pressure than 

the second material; 

means for generating at least one electron beam for melting the first and 
second materials to form molten pools thereof, the generating means being 
operable to melt the first and second materials at different rates; and 
means for suspending an article within the coating chamber, the suspending 
means transporting the article within the coating chamber relative to the two 
molten pools so as to deposit a coating on the article with a controlled 
composition that is a mixture of the first and second materials. 

[cl 4] A physical vapor deposition apparatus according to claim 1 3, wherein the 

generating means generates a single electron beam that is sequentially 
projected on each of the first and second materials. 
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[cl 5] A physical vapor deposition apparatus according to claim 1 3, wherein the 

generating means projects a first electron beam on the first material and a 
second electron beam on the second material. 

[cl 6] A physical vapor deposition apparatus according to claim 1 3, wherein the 

second material is in the form of an ingot 

[cl 7] A physical vapor deposition apparatus according to claim 1 3, wherein the 

second material is in the form of a wire. 

[cl 8] A physical vapor deposition process comprising the steps of: 

providing at least two passages through which at least two materials are fed 
into a coating chamber of a physical vapor deposition apparatus, at least a first 
of the materials having a composition with a higher vapor pressure than a 
second of the materials; 

melting the first and second materials to form molten pools thereof, the first 



j?U and second materials being melted at different rates; and 

suspending an article within the coating chamber and transporting the article 



relative to the two molten pools so as to deposit a coating on the article with a 



Q controlled composition that is a mixture of the first and second materials. 



fjcl 9] A physical vapor deposition process according to claim 1 8, wherein the two 

ill . :. 

Q passages are defined by a crucible. 

Rl 

[c20] A physical vapor deposition process according to claim 1 8, wherein the first and 

second materials are melted with an electron beam or a laser beam. 

[c21 ] A physical vapor deposition process according to claim 1 8, wherein the first and 

second materials are melted with a single electron beam that is sequentially 
projected on each of the first and second materials. 

[c22] A physical vapor deposition process according to claim 1 8, wherein the first and 

second materials are melted by a first electron beam projected on the first 
material and a second electron beam projected on the second material. 

[c23] A physical vapor deposition process according to claim 1 8, wherein the two 

materials are in the form of ingots. 
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[c24] A physical vapor deposition process according to claim 1 8, wherein the first 

material is in the form of an ingot and the second material is in the form of a 
wire. 

[c25] A physical vapor deposition process according to claim 1 8, wherein the first 

material comprises beta-NiAI. 

[c26] A physical vapor deposition process according to claim 25, wherein the first 

material further comprises at least one element chosen from the group 
consisting of chromium, titanium, tantalum, silicon, gallium, calcium and iron. 

[c27] A physical vapor deposition process according to claim 25, wherein the first 

material further comprises chromium. 

P [c28] A physical vapor deposition process according to claim 25, wherein the second 



material is chosen from the group consisting of zirconium, hafnium, yttrium 
and cerium. 



■m 

III 

■to 

P[c29] A physical vapor deposition process according to claim 1 8, wherein the second 

111 

n material is chosen from the group consisting of zirconium, hafnium, yttrium 

Mi - and cerium. 

1 1| 

f-aa 

Ifi[c30] An electron beam physical vapor deposition process comprising the steps of: 

w providing a crucible having at least two passages through which at least two 

materials are fed into a coating chamber, a first of the two materials being an 
ingot of a beta-NiAi alloy containing chromium, a second of the two materials 
comprising at least one element chosen from the group consisting of zirconium, 
hafnium, yttrium and cerium, such that the first material has a higher vapor 
pressure than the second material; 

generating at least one electron beam to melt the first and second materials and 
form molten pools thereof, the first and second materials being melted at 
different rates; and 

suspending an article within the coating chamber and transporting the article 
relative to the two molten pools so as to deposit a coating on the article with a 
controlled composition that is a mixture of the first and second materials. 
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[c31 ] An electron beam physical vapor deposition process according to claim 30, 

wherein the generating means generates a single electron beam that is 
sequentially projected on each of the first and second materials. 

[c32] An electron beam physical vapor deposition process according to claim 30, 

wherein the generating means projects a first electron beam on the first 
material and a second electron beam on the second material. 

[c33] An electron beam physical vapor deposition process according to claim 30, 

wherein the second material is in the form of an ingot. 

[c34] An electron beam physical vapor deposition process according to claim 30, 

wherein the second material is in the form of a wire. 
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